Inmetro's Metrology Executive Master's Degree Course  by Rocha, G.M. & Landim, R.P.
 Procedia - Social and Behavioral Sciences  46 ( 2012 )  4928 – 4932 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hüseyin Uzunboylu   
doi: 10.1016/j.sbspro.2012.06.361 
WCES 2012 
Inmetro  egree course 
G. M. Rochaa, R. P. Landimb  
aInmetro  National Institute of Metrology, Quality and Technology;  Directorate of Scientific Metrology and Industrial Quality (Dimci); 
 Avenida Nossa senhora das , ;  
 gmrocha@inmetro.gov.br, 
bInmetro  National Institute of Metrology, Quality and Technology; Division of Electrical Metrology (Diele);  
, l; 
rplandim@inmetro.gov.br. 
 
Abstract 
In the last years Brazil has been growing enough and actually it is the seventh biggest economy in the world. Considering this 
fast economical development and the growth of our industry and exportation, the search for qualified professionals increased a 
lot, among them the metrology ones. However, qualified human resources in metrology are not sufficiently available. To supply 
this demand and to increase the number of professionals that work in the metrology career, the Brazilian National Institute of 
Metrology, Quality and Technology (Inmetro) initially established a Technical Course in Metrology, and recently established the 
Metrology Executive Master's Degree Course. The aim of this paper is to present this Executive Master's Degree Course. 
Keywords: Inmetro, metrology, Master's degree, education,  human resources. 
1. Introduction 
Metrology is the science of measurement and its applications, which includes all theoretical and practical aspects 
of measurement, whatever their measurement uncertainty and its scope (VIM 2008 ). Metrology and quality are 
but also to make products and to offer better services, leading these to get stronger in competitive markets. 
Metrology involves many scientific and technologic fields, like physics and engineer. So, human resources in 
metrology must have an excellent formation, allowing them to follow properly and quickly to contemporary 
metrology fast advances.  
The Brazilian Federal Law 5966 established the National System of Metrology, Standardization and Industrial 
Quality. The main objective of the system, known as Sinmetro, is to provide a technological infrastructure for 
quality and productivity. It offers a structure of public and private organizations to carry out activities related to 
metrology, standardization, industrial quality and conformity assessment. This Law also established the Conmetro, 
the policy arm of Sinmetro, and the Inmetro, the Brazilian National Metrology Institute, which is the executive arm 
of the system.  A new law changed the name and function of Inmetro, which is now known as National Institute of 
Metrology, Quality and Technology [L. A. Almeida, M. N. Frota, M. H. A. Frota, 2003]. 
In 1984, Brazilian government launched the Scientific and Technologic Development Support Program 
(PADCT). This program was responsible for increasing the financial support to research, mainly in scientific and 
technologic fields that are important to Brazilian sustainable development [Ministry of Science and Technology 
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(MCT), 2002]
opening brought a strong abroad competition, leading Brazilian industries to look for becoming more competitive 
[R. da Silva, 2005
conclude that well qualified human resources in metrology were rare, what brought a need for education in 
metrology. 
companies to become more modern, competitive and prepared to deal with the strong abroad competition. PBQP 
was composed of 5 subprograms. Two of those subprograms were coordinated by National Institute of Metrology, 
Quality and Technology (Inmetro): awareness and motivation for quality and productivity; and human resources 
capacitating. This lead Inmetro to help Brazilian metrological laboratories to become stronger and more capable of 
answering Brazilian industries needs [J. L. de M. Dias, 1998]. Hence, in the scope of its broad institutional mission, 
Inmetro is responsible, among other duties, for m
for certificating products, as well as for the diffusion of the metrology and conformity assessment culture in the 
country and abroad. That includes metrology courses and education, with the objective of forming and developing 
human resources in metrology to supply the needs of Inmetro, Brazilian industries, metrological laboratories and 
Brazilian society in general. 
2. Executive Master's Degree Course 
Inmetro  Executive Master's Degree Course main objective is to provide a high level professional 
education, forming qualified professionals in metrology. These professionals must be capable of acting in all sectors 
directly related to science of measurement, as well as to perform the functions of an aware Brazilian citizen. 
 
An Executive master's degree is a master's degree designed especially for executive professionals. Admission, 
graduation requirements, and structure of executive master's degrees normally differ from that of the regular full-
time program. In Brazil, the Executive Master's degree is an important branch of Brazilian Ministry of Education 
policy to help the development of Brazilian industries and the improvement of Brazilian products quality [Brazilian 
Coordination of  Improvement of Personnel of Superior Level (CAPES), 1998]. The Brazilian Executive Master's 
degree course was created due to the need for: 
 Stimulation of the executive masters capable of develop technical-scientific activities and work within public 
interest fields;  
 Identification of potential application for local, regional, national and international performance, within the 
private and public sectors;  
 Attending the demand for highly qualified professionals (specially in industry and other fields related to labor); 
 Human resources for socioeconomic and cultural development of Brazil;  
 Researchers and professionals capable of creating, disseminating and applying scientific knowledge in the 
productive processes of manufacturing goods and offering services according to the Brazilian industrial policy;  
 Closer relations between universities and the productive sector. Like other more industrialized countries, the 
history of executive training in metrology in Brazil reflects a maturation period that is far more recent than 
basic and higher education [Brazilian Ordinance Regulation, 2009]. 
3. Objectives of Inmetro Executive Master's Degree in metrology and quality course  
The main objective of this executive course is to provide the formation and the development of human resources 
with high level of knowledge and technological competences capable of working in different sectors of metrology, 
like: laboratories, research centers, calibration services network and related areas. These specialists must be capable 
of acting in all sectors directly related to the science of measurement, as well as to perform the functions of an aware 
Brazilian citizen. 
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Besides the general objective defined previously, this course also has the following specific objectives [Basic 
Document Inme 8)]:  
 to provide human resources formation and capacitating in Metrology and Quality fields, helping the 
development of their skills in those fields ;  
 to form professionals capable of generating knowledge and products;  
 to discuss the implications of the technological innovations in the work process in the field of Metrology and 
Quality;  
 to supply the National System of Metrology, Standardization and Industrial Quality with specialized 
professionals;  
 to contribute to subsidize the debate on politics and processes in the extent of the performance of Metrology 
and Quality;  
 to contribute for the restructuring process and qualification of human resources for the Politics of Productive 
Development (PDP), in Brazil;  
 to study the partnership relationships among the public and private sectors.  
4. General characteristics of the course 
This master's degree course is a postgraduate degree course. Therefore, the admission to a master's program 
requires holding a bachelor's degree and relevant work experience may qualify a candidate. The general 
characteristics of this course are as follows:  
i) Admission; the access to the course is through selective process by public competition;  
ii) Duration regime: the course will last between 18 and 36 months, with total workload of 1,155 hours (705 
hours of theoretical content and 450 hours related to the elaboration of the conclusion work);  
iii) Target public: graduate candidates (in any knowledge area), from any Brazilian state, or of any Latin-
American country or Africa, preferentially professionals already active in the job market at industry or belonging 
to any laboratory in the Brazilian calibration services network.  Because participants in the program are currently 
working or active in the profession, the age range and level of experience in a typical cohort class exceed those 
found in typical master degree classes. The  Inmetro's Executive Master's Program accepts 20 students by year;  
iv) Conclusion work: a dissertation or similar work 
Metrology and Quality course conclusion. It will have the format of traditional dissertation, about innovated 
product, or new technological methodologies, or solution of specific problem, or development of a new standard 
of measurement, in way to prove the effectiveness of the accomplished studies;  
v) Concentration areas: Legal Metrology, International Articulation, Quality and Conformity Assessment, 
Scientific and Industrial Metrology and Biometrology.  
With an Executive Master degree, graduates can have the chance to: 
   professionally 
   Develop new skills 
   Gain 
   a professional network 
   best practices in their industry, laboratory, and the company 
6. Course curriculum 
The course curriculum was developed by a commission composed of metrology professional from Inmetro and 
from other research Institution and approved by the Inmetro postgraduate council. This curriculum was made 
4931 G. M. Rocha and R. P. Landim /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  4928 – 4932 
according to legal guidelines defined by Brazilian Ministry of Education. 
 
This curriculum, as well as the respective lesson plans, can be reviewed according to the market needs and the 
current legal guidelines. The theoretical and practical subjects are accomplished in the minimum period of 12 
months and no later than 24 months, divided in 4 quarters. For the final work the student has 12 to 24 months for its 
conclusion and defense. The defense of the Final Work of course can occur from the sixth quarter, with approval of 
the previous credits. The complete course curriculum is presented in the tables 1, 2, 3 and 4. The course curriculum 
common for the concentration areas are: Instrumentation; Introduction to metrology, normalization and Industrial 
Quality; Statistical; Uncertainty of Measurement; Introduction to Scientific Metrology; Introduction to Legal 
Metrology; Conformity Assessment; Special topics in Scientific Metrology; Special topics in Legal Metrology; 
Quality. 
Table 1.   Course Curriculum 1st Quarter 
 
Code Subjects Total Classes Hours  Credit  Points 
GR-110 Basic Industrial Technology - TIB   15 1 
QA-140 Quality and Normalization  Fundamentals 30 2 
MC-120 Metrology Fundamentals 30 2 
GR-111 Statistics Applied to Metrology    60 4 
GR-112 Research  Methodology 15 1 
AI-151 Politics of International Insertion  15 1 
GR-113 Intellectual Property Right 30 2 
 
Table 2.   Course Curriculum 2nd Quarter 
 
Code Subjects Total Classes Hours  Credit  Points 
MC-221 Instrumentation 60 4 
MC-222 Measurement Uncertainty  30 2 
MC-223 Introduction to Scientific Metrology 45 3 
GR-214 Information System, Knowledge and Innovation  30 2 
ML-230 Introduction to Legal Metrology 45 3 
 
Table 3.   Course Curriculum 3th Quarter 
 
Code Subjects Total Classes Hours  Credit  Points 
QA-341 Conformity Assessment 45 3 
AI-352 International trade   45 3 
MC-324 Special topics in Scientific Metrology I 60 4 
ML-331 Special topics in Legal Metrology I 60 4 
QA-342 Special topics in Quality I 60 4 
AI-353 Special topics in Articulation International I 60 4 
 
Table 4.   Course Curriculum 4th Quarter 
 
Code Subjects Total Classes Hours  Credit  Points 
MC-425 Special topics in Scientific Metrology II 60 4 
ML-432 Special topics in Legal Metrology II 60 4 
QA-443 Special topics in Quality II 60 4 
AI-454 Special topics in Articulation International  II 60 4 
7. Conclusion 
The world economical moment extols the free competition and the competitive insertion in open markets, carting 
a growing concern with the measurement processes and the products normalization. That requires more and more 
qualified and competent professionals, as well as investments in technological innovation and in the measurement 
attending technological needs of Inmetro, Brazilian industries, metrological laboratories and Brazilian society. 
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